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Allergen immunotherapy as a drug: the new deal of
grass allergen tablets from clinical trials to current
practice

Summary
Currently, sublingual immunotherapy (SLIT) may be performed by a number of al-
lergen extract in different preparations but in a near future only products fulfilling the
requirements from the regulatory agencies, that make mandatory a pharmaceutical
quality, will be authorized. Indeed, two products with such characteristics are already
available for SLIT in grass pollen allergic patients, Grazax® from Alk-Abellò and
Oralair® from Stallergenes. The data from registrative trials as well as from post-
marketing studies provide evidence of efficacy and safety of such products. This articles
reviews the similarities and the differences of Grazax® and Oralair®, both designed as
drugs for the treatment of grass pollen allergy with the aim, which is exclusive of aller-
gen immunotherapy, to work on the natural history of allergy and not only on symp-
toms as rescue medications do. The aim of this paper is to evaluate the available trials
with Grazax® and Oralair® in terms of pre-seasonal schedule approach to support
their use in clinical practice.Such kind of treatment makes possible a continuous dia-
logue between clinical investigators and clinical practitioners, and is the only way for
scientific progress that puts the patient’s health at the first place.
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Introduction

In 1911 Leonard Noon “invented” allergen immunothera-
py (AIT), using a grass pollen extract by the subcutaneous
route (1). Today, one hundred years later, the treatment of
allergic diseases, and particularly of respiratory allergy, is
based on allergen avoidance and on drug treatment, in-
cluding anti-histamines, corticosteroids, anti-
leukotrienes, and others, to obtain a symptom relief, but
only AIT is able to change the natural course of the aller-
gic disease (2), thereby preventing its exacerbations, and
the possible progression from rhinoconjunctivitis to asth-
ma symptoms (3-5). These aspects are particularly impor-
tant for children, in whom the possibility of altering the
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Abbreviations
SCIT: Sub-Cutaneous ImmunoTherapy; SLIT: Sub-
Lingual ImmunoTherapy; NPPs: Name Patient Pro-
ducts; MA: Marketing Authorization; DBPCTs: Dou-
ble Blind Placebo Controlled Trials; DBRCTs: Double
Blind Randomised Controlled Trials; TCS: Total Com-
bined Score of the daily symptom score and the daily
medication score; DSS: Daily Symptom Score; DMS:
Daily Medication Score; RTSS: Rhinoconjunctivitis To-
tal Symptom Score; RMS: Rescue Medication Score;
ARTSS: Average Rhinoconjunctivitis Total Symptom
Score; ACC: Allergen Challenge Chamber; VCC: Vien-
na Challenge Chamber; AE: Adverse Event.

02-Manzotti Lombardi:cottini  2-09-2013  12:02  Pagina 34



35Allergen immunotherapy as a drug: the new deal of grass allergen tablets from clinical trials to current practice

natural course of the disease seems really feasible (6). To
the original subcutaneous immunotherapy (SCIT),
among a number of alternative routes of administration,
sublingual immunotherapy (SLIT) was demonstrated as a
true option, showing a comparable efficacy and a better
safety than SCIT (7). A pivotal issue in SIT is the quality
of allergen extracts, that must contain all the clinically rel-
evant allergens and must be standardized.

New products for immunotherapy

Today, most immunotherapy preparations are still
“Named Patient Products” (NPPs) (8), that is, individual
products prepared according to the physician’s prescrip-
tion, which in turn is oriented by the results of allergy
tests. This makes SIT hardly credible for the scientific
community, especially when mixtures of unrelated aller-
gens are used.
The exceptions are Grazax® (Alk-Abellò, Horsholm,
Denmark) and Oralair® (Stallergenes, Antony, France),
that are both SLIT products for grass pollen AIT which
have fulfilled all the requirements and procedures to be li-
censed as drugs. Using these two products thus far a total
of 7 large phase III trials have been carried out both in
adults (4 trials) (9-12) and children (3 trials) (13-15), in-
volving more than 2500 grass allergic patients.
Grazax® is available in the form of an oral lyophilisate (a
freeze-dried tablet), which must be placed under the
tongue, where it disperses. Each lyophilisate contains
75,000 standardized quality units of grass pollen from the
timothy grass (Phleum pratense). In September 2009,
Grazax® was approved as the first registered disease-
modifying AIT preparation for grass pollen allergic
rhinoconjunctivitis in adults and children (5 years and
older) (16). The dose is the same for adults and children
(one tablet daily), starting, directly with the maintenance
dose, at least 4 months before the expected pollen season.
The recommendation by Alk-Abellò is to continue treat-
ment with Grazax® for a period of 3 years. In Germany,
Grazax® has been available since November 2006, in the
majority of European countries since 2007, and in Italy
since February 2008.
Oralair® is a sublingual allergen immunotherapy tablet.
The Oralair® active substance consists of a purified and
calibrated pollen extract containing 300 index of reactivity
(IR) of five grass pollen allergen extracts corresponding to
the epidemiological characteristics of patient exposure:
perennial ryegrass (Lolium perenne), meadow grass (Poa

pratensis), timothy grass (Phleum pratense), cocksfoot
(Dactylis glomerata) and sweet vernal grass (Anthoxanthum
odoratum).
In adults, adolescents and children above the age of 5 years,
therapy with Oralair® is based on a short build-up phase,
with a three day dose escalation, and a maintenance treat-
ment. The initial treatment corresponds to the first month
of administration of Oralair® and the maintenance treat-
ment is given from the second month, based on one 300 IR
sublingual tablet daily until the end of the pollen season.
It is recommended that the tablet is taken in the morning,
on an empty stomach. The tablet is placed under the
tongue until complete dissolution (for at least one
minute) and then swallowed. Oralair® has been marketed
in Europe since 2008 and is available in Italy since De-
cember 2010.

Comparing the two drugs

Often clinical allergists operate as pioneers in their work,
because they prescribe therapy tested in clinical trials to
patients living in real life, in presence of a complexity of
variables that can modify the results obtained from well-
conducted controlled clinical trials. In real life we have to
face the patients’ compliance, the costs of immunotherapy,
and the restrictions in prescribing arising from local spe-
cific laws and regulations.
Grazax® was born as a continuous SLIT treatment to be
taken every day for a duration of at least 3 years but, be-
cause a pre-seasonal schedule for grass immunotherapy
has been available and accepted by the scientific commu-
nity (16), many clinical allergists started prescribing
Grazax® about 8 weeks before the pollen season and for
all the duration of the pollen season, in order to adapt im-
munotherapy to patient’s life needs.
Oralair® was born as pre-coseasonal immunotherapy for
grass pollen to be taken every day starting at least 8 weeks
for all the pollen season. From the Horak et al. study
there is also evidence that Oralair® seems to be effective
even if tablets assumption starts 4 weeks before the pollen
season (17). The overall evaluation of the available litera-
ture on SLIT would suggest that a pre-coseasonal regi-
men, starting at least 8 weeks before the pollen season
would be the best choice for pollen SLIT (18).
The aim of this paper is to evaluate the available trials
with Grazax® and Oralair® in terms of pre-seasonal
schedule approach to support their use in clinical practice.
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Methods

Data source

Medical literature information published in English be-
tween 1 January 1990 and 20 January 2012 was identified
using MEDLINE/PubMed, EMBASE, SCOPUS, and
The Cochrane Library; references were also required to
ALK Abellò and Stallergenes.

Search Strategy

MEDLINE/PubMed, EMBASE, SCOPUS, and The
Cochrane Library search terms (variously combined)
were: Desensitization, Immunotherapy, tablets, grass
pollen, Grazax, Oralair, patients, AIT.
Searches (last updated 20 January 2012) provided 37 arti-
cles, excluding duplicates.

Data Selection

Selected on the basis of their full-text article, reporting
primary data about clinical phase III trials on use of grass
pollen immunotherapy with AIT products.
To make sure to consider all the phase III trials presented
for Marketing Authorization procedures by Alk-Abellò
and Stallergenes, we asked both Companies to send us a
summary of those studies.
We excluded studies based on the same initial cohort of
patients (like follow up of sub groups of patients in the
years) and we considered a total of 4 studies for Grazax®
(Alk-Abellò) and 3 studies for Oralair® (Stallergenes).
The authors were the only reviewers who performed se-
lection and data extraction.

Results

The grass tablets pre-seasonal schedule use, clinical trials and
real life

Grazax® has been shown to be effective and safe in four
phase III Double Blind Placebo Controlled Trials
(DBPCTs): 2 on European populations (9, 10) and 2 on
North American populations (19, 20). These studies were
carried out for a duration of 4 to 7 months (mean treat-
ment duration 184 days or 6 months); the administration
started 16 weeks before the expected start of the grass
pollen season (8 weeks in Bufe’s trial (13)). These trials

have involved more than 1500 grass allergic patients
(Table 1).
The first trial, from Dahl et al, was the GT-08 (8). In this
trial, 634 European adult patients (mean age 34 years)
with grass pollen-induced rhinoconjunctivitis were ran-
domised at the beginning to Grazax® or placebo, to be
taken daily. Treatment was started at least 16 weeks before
the expected start of the grass pollen season, and planned
to continue for 3 years, followed by 2 years’ follow-up.
The stated primary outcome was the mean daily
rhinoconjunctivitis symptom score (DSS) during the first
grass pollen season (a maximum score of 18 based on six
rhinoconjunctivitis symptoms, scored 0 [no symptoms] to
3 [severe symptoms]). A total of 546 patients completed
the first year of the study. The primary outcome was low-
er with Grazax® (2.4 vs. 3.4 with placebo, p<0.0001). An-
other outcome measure was the daily relief medication
score (DMS) (6 points per desloratadine 5mg, 1 point per
4µg puff of budesonide nasal spray, 1.6 points per pred-
nisone 5mg) for which there was a mean score of 1.5 with
Grazax® vs. 2.4 with placebo (p<0.0001). In particular af-
ter 7 months therapy a 30% DSS reduction and 38%
DMS reduction was observed with Grazax® during the
first grass pollen season.
Another relevant trial was Bufe’s et al. (GT-12 study) (13),
that was carried out on European children (aged 5–16 years)
as a double-blind randomized controlled trial (DBRCT).
GT-12 involved 253 children (with or without
mild–moderate asthma) who had a history of grass-pollen-
induced allergic rhinoconjunctivitis. They were allocated to
receive Grazax® or placebo, daily, starting at least 8 weeks
before the start of the grass pollen season and continuing
throughout the season. The rhinoconjunctivitis symptom
score (a maximum of 18 points) was a primary outcome
measure, as was the asthma score (a maximum of 12 points).
Among the 234 (92%) children who completed the trial,
mean rhinoconjunctivitis score during the entire grass pollen
season was less with Grazax® (2.67 vs. 3.17 with placebo,
p=0.02). At the first pollen season, after 6.6 months, the
therapy reductions in DSS and DMS were 24% and 34%
respectively. Furthermore, it was observed an increase in the
level of grass allergen–specific IgG4 antibodies for the ac-
tive group; this increase was consistent with the observed
increase in the IgE-blocking factor, which assesses the effect
of treatment-induced serum components competing with
IgE for binding to the allergen.
Nelson et al. carried out a study in North America involv-
ing 439 adults with grass pollen– induced allergic
rhinoconjuctivitis with or without asthma that were ran-
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domized to Grazax® once daily or placebo approximately
16 weeks before the 2009 grass pollen season (GPS) (19).
The primary end point was the average total combined
score of the daily symptom score and the daily medication
score (TCS) during the grass pollen season. Compared
with placebo, grass allergen tablet treatment improved
TCS by 20% (P 5 .005), and DSS by 18% (P 5 .02).
DMS were improved by 26% with a trend towards signif-
icance (P 5 .08) after 5.3 months of treatment. Further-
more, Phl p 5–specific IgG4 and IgE-blocking factor lev-
els were higher after grass AIT treatment compared with
those after placebo at the end of the GPS (P < .001).
Blaiss et al. carried out a trial in North American children
and adolescents with grass pollen-induced rhinoconjuc-
tivitis with or without asthma; 345 subjects (5-17 years
old) were randomized to once-daily grass AIT treatment
or placebo approximately 16 weeks before the 2009 GPS
(20). The primary end point was the total combined
score (TCS) of the daily symptom score (DSS) and daily
medication score (DMS) for the entire GPS. TCS, DSS
and DMS, score versus placebo improved 26% (P <

0.001), 25% (P <0.005), 81% (P = 0.006). Phl p5–specific
IgG4 and IgE-blocking factor levels were significantly
higher at the peak and end of the GPS (P <.001).
In all the mentioned trials, the adverse events (AE) were
generally mild and transient. Review of all these data in-
dicates that the use of Grazax® immunotherapy, started
about 2-4 months before pollen peak and continued for
few months during the pollen season, seems to be suffi-
ciently effective and safe (16). However, it seems not ad-
visable to use Grazax®, that starts directly with the main-
tenance dose, in subjects with an history of systemic reac-
tions to SCIT, because anaphylactic reactions at the first
dose were reported in such subjects (21).
Oralair® has been shown to be effective and safe in two
phase III Double Blind Placebo Controlled Trials
(DBPCTs): 1 with 628 adults and 1 with 253 children
during pollen season, and in a study with 89 patients
based on pollen chamber exposure: in total 1095 allergic
patients have been involved in these trials (Table 2)
(11,14). These studies have been carried out for a dura-
tion of 4 to 7 months.

Table 1 - Synopsis of Phase III Grazax® studies

Trial No. of pts Type of pts / Administration Treatment DSS DMS
(First Author, year, Type of the schedule duration reduction reduction
reference number) disease of pts (months before in days

included in the study pollen season
pollen season and

throughout the pollen
season)

Dahl et al. ,2006 (9) 634 Adults / Grass 4 210 (7 months) -30% -38%
pollen-induced
rhinoconjuctivitis

Bufe et al.,2009 (13) 253 Children- adolescents/ 2-4 200 (6.6 months) -24% -34%
Grass pollen-induced
rhinoconjuctivitis

with/without asthma

Nelson et al., 2011 (19) 439 Adults / Grass 4 161 (5.3 months) -18% -26%
pollen-induced
rhinoconjuctivitis

with/without asthma

Blaiss et al.,2011 (20) 245 Children – adolescents / 4 168 (5.3 months) -25% -81%
Grass pollen-induced
rhinoconjuctivitis

with/without asthma

Total 1571 2-4 184 (6 months) -25% -44%
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The trial from Didier et al. (V034.04) involved 628 Euro-
pean patients with moderate-to-severe seasonal grass
pollen–related allergic rhinoconjunctivitis (11). Approxi-
mately 5 months before the expected start of the pollen
season, patients were screened for eligibility and random-
ized 1:1:1:1 to 1 of the 4 treatment groups (100 IR, 300
IR, 500 IR, or placebo) by using a computer-generated
randomization list. The first dose was administered 4
months before the expected start of the grass pollen sea-
son. No differences were observed for the baseline charac-
teristics in the 4 treatment groups; the mean treatment
duration before the pollen season was similar in all
groups.
Rhinoconjunctivitis symptoms were lower in the 300-IR
and 500-IR groups during the pollen season than in the
100-IR and placebo groups. Compared with placebo, me-
dian RTSS in the 300-IR group demonstrated 37% im-
provement, whereas patients taking 500 IR had 35% im-
provement. The proportions of days with rescue medica-

tion usage (RMS) were lower in the 300-IR and 500-IR
groups than in the 100-IR and the placebo groups. Pa-
tients in the 300-IR group reported significantly less res-
cue medication use (46%) compared with those taking
placebo.
During the study, grass-specific IgG4 (mg/L) levels in-
creased 2.7-fold in the 100-IR group, 3.2-fold in the 300-
IR group, and 3.7- fold in the 500-IR group compared
with the placebo group. The progressive mean IgG4 level
elevations. corresponded with increasing SLIT dose,
which suggests a dose-effect for IgG4.
The IgE (kU/L) levels increased by a factor of 2.0 for the
100-IR group, 2.1 for the 300-IR, group and 2.2 for the
500-IR group, whereas for the placebo group, the geo-
metric means were remained constant at the 2 visits (a ra-
tio of 1.0).
The trial from Wahn et al. (V052.06) was a European,
multinational, double-blind, placebo-controlled, phase III
study in children with grass pollen–related allergic rhinitis

Table 2 - Synopsis of Phase III Oralair® studies

Synopsis of Phase III Oralair® studies

Trial No. of pts Type of pts / Administration Treatment RTSS RMS
(First Author, year, Type of the schedule duration reduction reduction
reference number) disease of pts (months before in days

included in the study pollen season
pollen season and

throughout the pollen
season)

Didier et al., 2007 (11) 628 Adults / Grass 4 162 (5.3 months) -37% -46%
pollen-induced
rhinoconjuctivitis

Wahn et al., 2009 (14) 278 Children / Grass 4 165 (5.3 months) -39.3% -48,7%
pollen-induced
rhinoconjuctivitis

Total 906 4

Oralair® study in Pollen Chamber

Trial N of pts Type of pts / Decrease % Decrease % Decrease % Oralair®
(First Author, year, Type of the ARTTS ARTTS ARTTS improvement
reference number) disease of pts after 1 month after 2 month after 4 month vs Placebo

included in the study

Horak et al, 2009 (17) 89 Adults / moderate to -5.89 (± 2431) -5.09 ± 2.088 -4.85 ± 1.995 21.97%
severe seasonal grass P=0.0042 P=0.2003 P=0.0007

pollen-allergic
rhinoconjunctivitis
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and included 278 children and adolescents with seasonal
grass pollen–related allergic rhinitis (14). After screening,
eligible patients were randomized 1:1 to 2 groups: one
group received once-daily SLIT with 300 IR of allergen
extract in a tablet formulation, and the other group re-
ceived placebo. All characteristics were well balanced at
baseline between treatment groups. The primary outcome
was the efficacy of the treatment on the rhinoconjunctivi-
tis total symptom score (RTSS), which included the 6
most common symptoms of pollinosis (sneezing, rhinor-
rhea, nasal pruritus, nasal congestion, ocular pruritus, and
watery eyes). A score ranging from 0 to 3 was used for
each symptom: 0, no symptoms; 1 mild, 2 moderate and
3, severe symptoms. In case of severe symptoms, patients
could use rescue medication. The daily rescue medication
score (0, no medication; 1, antihistamine; 2, intranasal
corticosteroid; 3, oral corticosteroid), and the proportion
of days with rescue medication is Rescue Medicaton
Score (RMS).
The mean RTSS during the pollen period in the 300-IR
group was lower than that in the placebo group. Com-
pared with the placebo group, the 300-IR group showed a
mean improvement of 28.0% and a median improvement
of 39.3% for the mean RTSS (Table 2).
The mean rescue medication score (RMS) of the 300-IR
group was highly statistically significantly different from
that of the placebo group. Compared with the placebo
group, the 300-IR group showed a mean improvement of
24.1% and a median improvement of 48.7% for the mean
rescue medication score (Table 2).
For children receiving the 300-IR dose, the geometric
mean level of grass-specific IgG4 increased more than 3-
fold from baseline (before treatment) to the end of treat-
ment (ratio, 3.37), whereas children receiving placebo
showed little change in IgG4 levels (ratio, 1.41).
By contrast, for timothy grass–specific IgE, the geometric
mean level before treatment and at the end of treatment
were similar for both those children who received active
treatment (ratio, 1.35) and those who received placebo
(ratio, 1.64).
The trial from Horak et al. (V056.07A), was a Random-
ized, Double-Blind, Parallel-Group, Placebo-Controlled,
Single-Center Trial performed between the 2007 and
2008 grass pollen seasons, involving 89 patients aged be-
tween 18 and 50 years with a documented history of
moderate-to-severe seasonal grass pollen–related allergic
rhinoconjunctivitis (17). After an initial screening visit
and a baseline allergen challenge, eligible patients were
randomized 1:1 to receive either a 300-IR SLIT tablet or

placebo. Patients underwent an allergen challenge in the
chamber with grass pollen before treatment (the baseline
challenge). Additional challenges were performed after 1
week and 1, 2, and 4 months of treatment (each lasting 4
hours). Treatment was taken daily at the dose of 300 IR
from day 1 and for 4 months. Anti-histamines, deconges-
tants, anti-leukotrienes, cromones, corticosteroids, and
topical nasal or ocular treatments were prohibited during
the treatment period. There was no necessity for rescue
medication because the trial was performed out of season.
The allergen challenge was carried out in the validated
Vienna Challenge Chamber (VCC) (22) at the Allergy
Center of Vienna, Austria.
During the challenge the patients scored the 6 individual
rhinitis and conjunctivitis symptoms every 15 minutes on
computer keypads. Nasal airflow was measured every 30
minutes by means of active anterior rhinomanometry.
Nasal secretion was determined every 30 minutes by col-
lecting and weighing used tissues; patients were given
preweighed packs of paper tissues, which they used to
blow their noses as necessary. FEV1 was measured every
hour by using standard spirometric procedures. Initial
measurements (except nasal secretion weight) were per-
formed before patients entered the chamber. Blood was
taken before treatment initiation and after 2 and 4
months of treatment. The RTSS includes the 6 most
common symptoms of allergic rhinoconjunctivitis: sneez-
ing, rhinorrhea, nasal pruritus, nasal congestion, ocular
pruritus, and tearing. Each symptom was evaluated by the
patient with a score ranging from 0 to 3, as follows: 0 ab-
sent symptoms; 1 mild, 2 moderate and 3 severe symp-
tom. The RTSS is the sum of the 6 individual symptom
scores and thus varies from 0 to 18. The RTSS was
recorded every 15 minutes during the 4-hour allergen ex-
posure challenge (2 hours at baseline). The average
rhinoconjunctivitis total symptom score (ARTSS) for
each patient was calculated for each challenge as he aver-
age of the RTSSs across the challenge’s 16 time points (8
time points for baseline challenge).
The primary efficacy variable was the ARTSS during the
allergen challenge after 4 months of treatment or at end
point. In the course of the baseline challenge, individuals
started free of symptoms and reached the worst symptoms
after 90 to 120 minutes. Both groups reacted to the same
amount. The 300-IR group had a significantly lower
ARTSS during allergen challenge after 4 months of treat-
ment (or at end point) than the placebo group (21.97%).
For the 300-IR group, a significant treatment effect was
achieved after the first month (P .0042) and maintained
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at 2 (P .0203) and 4 (P .0007) months. In the active
group the ARTSS decreased at each challenge (5.89
2.431 at month 1, 5.09 2.088 at month 2, and 4.85
1.995 at month 4), whereas the lowest mean ARTSS was
observed at month 2 in the placebo group (6.21 2.939).
In the first year after treatment initiation, the specific
IgE(kU/L) levels increased by a factor of 2.0 or more for
all treatment groups, while for the placebo group, the geo-
metric means remained similar at the two visits (a ratio of
1.0). Timothy grass IgG4 (mg/L) levels remained static in
the placebo group but increased in all treatment groups.
These increases in IgE and IgG4 levels (measured at the
end of the first pollen season) were highly significant in
all treatment groups, compared with placebo
(P < 0.0001).
It is noteworthy that the phase III studies carried out
with both Grazax® and Oralair® indicated for grass in-
duced rhinoconjuctivitis adopted the same therapeutic
duration approach (4 month before the start the pollen
season and throughout the entire season), with the excep-
tion for Bufe’s trial (8 weeks) with Grazax® (13) and Ho-
rak’s trial with Oralair® that demonstrates efficacy after 4
weeks treatment (17).

Discussion

The pre-seasonal schedules for pollen immunotherapy are
generally well accepted in terms of costs and compliance:
the patient is well disposed to accept a pre-seasonal tablet
assumption but tends to forget to take immunotherapy
when seasonal symptoms improve and the pollen season
stops. Moreover, in some part of Italy (such as the North-
ern region Lombardia), patients may receive immunother-
apy by total reimbursement only if prescribed for 4
months. These issues make the pre-seasonal schedule the
most suitable schedule for pollens in clinical practice in-
stead of continuous immunotherapy.
The number of subjects treated with Grazax® in the men-
tioned trials is consistent (1619 patients). The overall re-
sults obtained in these studies support the contention that
reductions in rhino-conjunctivitis medication and symp-
toms score translate into important benefits for the sub-
jects and therefore can be considered clinically relevant
(23). Furthermore, another trial showed that treatment
with Grazax® induced a time-dependent increase in aller-
gen specific IgE, IgG and IgA antibody responses during
the preseasonal treatment period (8 weeks) (24). This
suggests that the treatment had a significant effect on the

immune system in an allergen specific manner, and that
the duration of preseasonal treatment potentially could
influence the clinical efficacy (25).
Although no proper pre-seasonal trials with Grazax® are
today available, we can be optimistic about the pre-sea-
sonal use of this product because it seems to give worth-
while results since the first months of the first year of
treatment, in adult, in children and adolescents, according
to patient’s compliance but more evidence is required.
After its restart, in which the continuous use was suggest-
ed from the randomized controlled trials, Grazax® must
now grow up and move to new horizons.
By contrast, Oralair® was specifically designed to be a pre-
coseasonal treatment and good evidence in this regard was
provided from clinical trials (26). Oralair® is now ap-
proaching the full clinical practice in Italy and surely more
data will be available from use in real life in the next grass
pollen seasons. Another question to answer in clinical prac-
tice is whether a preparation with one grass pollen extract
(Grazax®) or one with 5 grass pollens extract (Oralair®) is
better for treating patients in real life. Both therapeutic
strategy have been supported by relevant scientific data, but
it is apparent that the distribution of grasses in the different
geographical areas is a critical factor. In fact, an extract with
only Phleum pratense seems adequate for patients living in
Northern Europe but not for patients living in Mediter-
ranean areas. This is true for Italy, where phenologic studies
demonstrated that there are relevant differences in effective
flowering of the grass species. In fact, only some species
contributed to the pollen peak, and a significant pollen load
for other species was present out of the seasonal peak. Im-
portant grasses, such as timothy grass, were not present
during the pollen peak in northern and central Italy, and
the same occurred with Bermuda grass (27).
Another important point is that epidemiologic and clini-
cal trial data show that 51% to 81% of US and European
patients are polysensitized. In Europe most allergen AIT
formulations are single-allergen extracts (even for poly-
sensitized patients), whereas preparations in the US con-
tain an average of 8 different components. In two recent
post hoc analysis of two DBPC studies conducted respec-
tively with once-daily sublingual tablets containing ex-
tracts of 5 related grass pollens at doses of 100, 300, or
500 IR or placebo and with once-daily sublingual tablets
containing Phleum pratense pollen extract at a dose of
75,000 SQ-T/2,800 bioequivalent allergen units or place-
bo, it was demonstrated that single-allergen immunother-
apy was safe and effective in polysensitized patients as in
monosensitized patients (12,28,29).
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In conclusion, today we have two proper drugs for grass
pollen immunotherapy with regular marketing authoriza-
tion: Grazax® (Pleum pratense extract), initially designed
for continuous immunotherapy, that was subsequently
successfully used in clinical practice also with pre-seasonal
schedule, and Oralair® (mix of five grass pollens extracts)
born as pre-seasonal drug and currently successfully used
in clinical practice. Which patient for which grass pollen
drug? We have no definite answer today. Probably the an-
swer could come from clinical observation of patients in
real life and in the future maybe we could consider the
grass pollen patient phenotype as we are starting to do for
some subsets of patients with asthma (30). A continuous
dialogue between clinical investigators and clinical practi-
tioners is the only way for scientific progress that puts the
patient’s health at the first place.

Disclosure of interest

Manzotti G, MD, had received speaker bureau/consultant
honoraria by both Alk-Abellò and Stallergenes.
Lombardi C, MD, had received speaker bureau/consultant
honoraria by both Alk-Abellò and Stallergenes.
No financial support for this study was received.

Acnowledgements

The authors thank Alk-Abellò Medical Information
Services and Scientific Consultants for the kind and pro-
fessional support.

References

1. Noon L. Prophylactic inoculation against hayfever. Lancet 1911;
1:1572.

2. Durham SR, Leung DYM. One hundred years of allergen im-
munotherapy: time to ring the changes. J Allergy Clin Immunol
2011; 127: 3-7.

3. Durham SR, Walker SM, Varga EM, Jacobson MR, O’Brien F,
Noble W, et al. Long-term clinical efficacy of grass-pollen im-
munotherapy. N Engl J Med 1999; 341:468-75.

4. Des Roches A, Paradis L, Menardo JL, Bouges S, Daures JP,
Bousquet J. Immunotherapy with a standardized Der-
matophagoides pteronyssinus extract. VI. Specific immunother-
apy prevents the onset of new sensitizations in children. J Allergy
Clin Immunol 1997;99:450-3.

5. Jacobsen L, Niggemann B, Dreborg S, Ferdousi HA, Halken S,
Høst A, et al. Specific immunotherapy has long-term preventive

effect of seasonal and perennial asthma: 10-year follow-up on the
PAT study. Allergy 2007;62:943-8.

6. Zielen S, Kardos P, Madonini E. Steroid-sparing effects with al-
lergen-specific Immunotherapy in children with asthma: a ran-
domized controlled trial. J Allergy Clin Immunol 2010; 126:942-
9.

7. Incorvaia C, Masieri S, Berto P, Scurati S, Frati F. Specific im-
munotherapy by the sublingual route for respiratory allergy. Al-
lergy Asthma Clin Immunol 2010;6:29-33.

8. Kaul S, May S, Luttkopf D, Vieths S Regulatory environment for
allergen specific immunotherapy, Allergy 2011; 66: 753-764.

9. Dahl R, Kapp A, Colombo G, de Monchy JGR, Rak S, Em-
minger W, et al. Efficacy and safety of sublingual immunotherapy
with grass allergen tablets for seasonal allergic rhinoconjunctivi-
tis. J Allergy Clin Immunol 2006; 118:434-40.

10. Durham SR, Yang WH, Pedersen MR, Johansen N, Rak S. Sub-
lingual immuno-therapy with once-daily grass allergen tablets: a
randomized controlled trial in seasonal allergic rhinoconjunctivi-
tis. J Allergy Clin Immunol 2006;117:802-9.

11. Didier A, Malling HJ,Worm M, Horak F, Ja¨ger S, Montagut A,
et al. Optimal dose, efficacy, and safety of once-daily sublingual
immunotherapy with a 5-grass pollen tablet for seasonal allergic
rhinitis. J Allergy Clin Immunol 2007;120:1338-45.

12. Malling HJ, Montagut A, Melac M, Patriarca G, Panzner P, Se-
berova E, et al. Efficacy and safety of 5-grass pollen sublingual
immunotherapy tablets in patients with different clinical profiles
of allergic rhinoconjunctivitis. Clin Exp Allergy 2009;39:387-93.

13. Bufe A, Eberle P, Franke-Beckmann E, Funck J, Kimmig M,
Klimek L, et al. Safety and efficacy in children of an SQ-stan-
dardized grass allergen tablet for sublingual immunotherapy. J
Allergy Clin Immunol 2009;123:167-73.

14.Wahn U, Tabar A, Kuna P, Halken S, Montagut A, de Beaumont
O, et al. Efficacy and safety of 5-grass-pollen sublingual im-
munotherapy tablets in pediatric allergic rhinoconjunctivitis. J
Allergy Clin Immunol 2009;123:160-6. J Allergy Clin Immunol
2010.

15. Ott H, Sieber J, Brehler R, Fölster-Holst R, Kapp A, Klimek L,
Pfaar O, Merk H. Efficacy of grass pollen sublingual im-
munotherapy for three consecutive seasons and after cessation of
treatment: the ECRIT study. Allergy 2009; 64: 179-86.

16. Senna GE, Calderon M, Milani M. Allergy immunotherapy
tablet: Grazax® for the treatment of grass pollen allergy. Expert
Rev Clin Immunol 2011; 7: 21-7.

17. Horak F, Jaeger S, Worm M, Melac M, Didier A. Implementa-
tion of pre-seasonal sublingual immunotherapy with a five-grass
pollen tablet during optimal dosage assessment. Clin Exp Allergy
2008; 39:394-400.

18. Lombardi C, Incorvaia C, Braga M, Senna G, Canonica GW,
Passalacqua G. Administration regimens for sublingual im-
munotherapy to pollen allergens: What do we know? Allergy
2009; 64 : 849–85.

19. Nelson HS, Nolte H, Creticos P, Maloney J, Wu J, Bernstein DI.
Efficacy and safety of timothy grass allergy immunotherapy tablet
treatment in North American adults. J Allergy Clin Immunol
2011; 127: 72-80.

20. Blaiss M, Maloney J, Nolte H, Gawchik S, Yao R, Skoner DP.
Efficacy and safety of timothy grass allergy immunotherapy
tablets in North American children and adolescents. J. Allergy
Clin Immunol 2011; 127: 64-71.

02-Manzotti Lombardi:cottini  2-09-2013  12:02  Pagina 41



42 G.Manzotti, C. Lombardi

21. Incorvaia C, Mauro M. Do indications to sublingual im-
munotherapy need to be revised? J Allergy Clin Immunol
2010;125:277.

22. Stubner P, Zieglmayer R, Horal F. A direct comparison of the ef-
ficacy of antihistamines in SAR and PAR: randomised, placebo-
controlled studies with levocetirizine and loratadine using an en-
vironmental exposure unit – the Vienna Challenge Chamber
(VCC). Curr Med Res Opin 2004;20:891-902.

23. Calderon M,Tove B. Treatment of grass pollen allergy: focus on a
standardized grass allergen extract – Grazax®. Ther Clin Risk
Manag 2008; 4:1255–60.

24. Malling HJ, Lund L, Ipsen H, Poulsen LK. Safety and immuno-
logical changes during specific sublingual immunotherapy with
SQ standardized grass allergen tablets. J Investig Allergol Clin
Immunol 2006;16:162–8.

25. Calderon MA, Birk AO, Andersen JS, et al. Prolonged presea-
sonal treatment phase with Grazax sublingual immunotherapy

increases clinical efficacy. Allergy 2007; 62: 958-61.
26. Hong J, Bielory L. Oralair®: sublingual immunotherapy for the

treatment of grass pollen allergic rhinoconjunctivitis. Expert Rev
Clin Immunol 2011; 7:437-44.

27. Frenguelli G, Passalacqua G, Bonini S, et al. Bridging allergolog-
ical and botanical knowledge in seasonal allergy: a role for phe-
nology. Ann Allergy Asthma Immunol 2010;105:223-7.

28. Emminger W, Durham SR, Riis B, et al.. The efficacy of single
grass-allergen immunotherapy-tablet treatment in mono- and
multi-sensitized allergic rhinitis patients: findings from a post
hoc analysis. J Allergy Clin Immunol 2009; 123(suppl):S75.

29. Calderon MA, Cox L, Casale TB, et al. Multiple-allergen and
single-allergen immunotherapy strategies in polysensitized pa-
tients: Looking at the published evidence. J Allergy Clin Im-
munol 2012; 129 (4) : 929-934.

30. Janson C. Phenotypes of obstructive lung disease. Clin Resp J
2008;2:88.91.

02-Manzotti Lombardi:cottini  2-09-2013  12:02  Pagina 42


